SOD production by this strain rapidly increased in the logarithmic phase of growth, and reached the maximum at 24 hours of incubation.
The enzyme had its optimum activity in the neutral pH range from 6.0 to Several investigations have recently reported the antitumor activity14,15,21) and antimutagen-icity9-11) of both milk and fermented milk products.
These findings support the general view that the presence of lactic acid bacteria in the intestine reduces the level of intestinal putrefaction, decreases the metabolic activity of fecal enzymes associated with carcinogenesis, and that consumption of high levels of cultured dairy product may reduce the risk of intestinal cancer7).
Meanwhile, recent investigations have indicated that oxygen causes serious problems for living organisms by producing very poisonous compounds called active oxygens19). Superoxide dismutase (SOD, EC 1. 15. 1. 1) provides a defense against the toxicity of oxygen by catalytically scavenging for active oxygens6). This protective enzyme has been detected in most organisms with the exception of certain obligate anaerobes18). Among the members of lactic acid bacteria, Lactococcus lactic subsp. lactis3), Streptococcus faecalis subsp. faecalis3), Str. sanguis subsp. sanguis13), and Lactobacillus helveticus1) have been reported to possess SOD. However, there have been no studies on SOD from the other strains of lactic acid bacteria.
In the preliminary experiment of the present study, it was found that Str. salivarius subsp. thermophilus 3535 had produced high levels of SOD. Hence, the object of this study was to know SOD activities of Str. salivarius subsp. thermophilus 3535 in the crude cell extract.
Materials and Methods

Strains used and preparation of cell extracts
For comparison with Str. salivarius subsp. thermophilus 3535 the six lactic acid bacterial strains of Lactococcus lactic subsp.lactis IFO 12007, Lact. lactis subsp. lactis biovar diacetylactis, Leuconostoc mesenteroides subsp. mesenteroides, Leu. mesenteroides subsp. cremoris, Lactobacillus casei IAM 1045, and Lb. delbrueckii subsp. bulgaricus were used. These strains were transferred daily in LPY-medium (pH 7.0) containing peptone (0.7%), lactose (1%), yeast extract (0.5%), Na2HPO4 (0.6%) and NaH2PO4 (0.4%). These were cultivated by In 
Fig. 5.
Effect of temperature on the stability of the SOD activity.
The enzyme solution in 0.1M potassium phosphate buffer (pH 7.0) was held at the indicated temperature for 30min, and the residual activity was assayed. salivarius subsp. thermophilus 3535 can be expected to contribute to the therapeutic effect of fermented milk, because fermented milk manufactured by use of this strain has been reported to have antimutagenic and antitumor activities8,21). In addition, the cell extract of Str. salivarius subsp. thermophilus contained 33.5U of SOD/mg of protein, which is the highest content among the cell extracts examined in the present study (Fig. 1) . This fact means that this strain of Str. salivarius subsp. thermophilus is the best producer of the enzyme among the lactic acid bacterial strains for dairy use. Since Str. salivarius subsp. thermophilus has long been used as an important microorganism for the manufacture of milk products, its SOD can be used as a safe and effective antioxidant in the food industry. 
